Purpose: To show the interest of the serum-ascites concentration gradient in albumin (SAAG) in the etiological diagnosis of ascites in African black. Materiel and Methods: This was a monocentric observational and analytical study performed on patients over 15 years old and hospitalized in the Hepato-Gastroenterology department of Cocody from January 1st, 2010 to March 31st, 2017 for ascites. The cytology and chemistry of the ascites fluid and the protidogram were performed. The main outcome measure was the prediction of portal hypertension (PHT) or non-portal hypertension related causes of ascites from SAAG. Results: The hospital prevalence of ascites was 11%. There were 82 women (46.9%) and 93 men (53.1%) with a sex ratio (M/F) of 1.1. SAAG was low in 68.6% of cases and high in 31.4% of cases. The most common etiologies were post-viral cirrhosis (74%), HCC (16.60%) and peritoneal tuberculosis (13.7%) respectively. In the case of high SAAG, 91% of ascites related to PHT were observed, but also 77.5% of a low SAAG corresponded to ascites related to PHT (p = 0.024) with Se = 35% Sp = 84% and accuracy = 44%. All patients with peritoneal tuberculosis had a SAAG low of less than 1.1 g/dl significantly (p = 0.002). SAAG had a diagnostic performance of 89% in peritoneal tuberculosis at the cutoff value of −1.24 g/dl (AUROC = 0.91, Se = 96%, Sp = 86%) while in post viral hepatitis cirrhosis at a threshold of 0.58 g/dl the diagnostic performance was 60% (AUROC = 0.69, Se = 53%, Sp = 79%). Conclusion: The simple technical SAAG, allowing to distinguish the ascites linked to the PHT and the ascites not bound to the PHT, can be used like a method of diagnosis of the etiologies of the ascites especially in the peritoneal tuberculosis in the African countries low income.
Introduction
The causes of ascites are multiple, nevertheless two etiologies predominate, liver cirrhosis for transudative ascites and peritoneal tuberculosis for exudative ascites in our contexts. Traditionally, ascites is classified according to the concentration of proteins in ascites fluid in transudate (Proteins < 30 g/l) and exudate (Proteins ≥ 30 g/l) [1] . However, several authors have demonstrated the superiority of serum albumin ascites concentration (SAAG) in distinguishing causes of ascites related to portal hypertension when it is ≥1.1 g/dl and causes of ascites unrelated to portable hypertension for SAAG < 1.1 g/dl [2] [3] . In Africa in general and in sub-Saharan Africa in particular, much work has been done on ascites, but few studies have indicated the interest of SAAG in the etiological diagnosis of ascites [4] [5] [6] [7] . It is therefore questionable whether SAAG has the same diagnostic value in the etiological research of ascites in Africans as in Caucasians. Our study therefore aimed to clarify the interest of the ascites serum albumin gradient (SAAG) in the etiological diagnosis of ascites by assessing its threshold value in the diagnosis of cirrhosis and peritoneal tuberculosis in Black Africans.
Materials and Methods
It was an observational, analytical, and monocentric study that took place in the Hepato-gastroenterology department of the University Hospital Center (CHU) in Cocody, Abidjan (Côte d'Ivoire). The population studied consisted of black African patients hospitalized in the Hepato-gastroenterology department, during the period from January 2010 to March 2017 for ascites. Ascites was confirmed on abdominal and pelvic ultrasonography and/or CT and objectified by ascites puncture. The cytology and chemistry of the ascites fluid and the protidogram were performed. Data were collected from the complete medical records of patients hospitalized for ascites in the hepato-gastroenterology department during the study period and collected from a survey sheet.
The Inclusion Criteria
Included in the study were patients with:
-presented clinical ascites, diagnosed on the abdomino-pelvic ultrasound and objectified by the puncture.
-performed the cyto-chemical analysis of the ascites fluid.
-made a protidogram.
Were Not Included in the Study
-Patients with incomplete blood test and ascitic fluid status.
-Patients seen on an outpatient basis during this study period.
-Caucasian and non-African patients.
The main outcome measure was the prediction of portal hypertension (PHT) or non portal hypertension (non-PHT) related causes of ascites from SAAG, enabled us to determine the specificity (Sp), the sensitivity (Se) and the diagnostic efficiency (ED) of GASA in the etiological diagnosis of ascites. The significance level of the tests was fixed at 5%.
Results
Of the 10,282 patients hospitalized during the study period, 1088 were admitted for ascites over the study period 175 patients were selected according to the inclusion criteria. The hospital prevalence of ascites was 11%. The median of biology summarized in Table 1 . The ascites fluid was citrine in 70.3% of cases. Cellularity was significant in 43.9% of cases. The ascites fluid was transudative in 69% of cases and exudate in 31% of cases. Albuminemia was less than 28 g/l in 66.3% of cases with an average albumin of 24 g/l. SAAG was low in 68.6% of cases and high in 31.4% of cases.
The etiologies of ascites are summarized in Table 2 .
The most common etiologies were post-viral cirrhosis (74%), HCC (16.60%) and peritoneal tuberculosis (13.7%) respectively.
Correlation between Levels of SAAG and Etiologies of Ascites
In the case of high SAAG, 91% of ascites related to PHT were observed, but also 77.5% of a low SAAG corresponded to ascites related to PHT (p = 0.024) with Se = 35% Sp = 84% and accuracy = 44%. All patients with peritoneal tuberculosis had a SAAG low of less than 1.1 g/dl significantly (p = 0.002). Post-hepatitis cirrhosis was found in patients with transudative ascites fluid (Protein < 25 g/l) in 71.30% of cases, with a statistically significant relationship (p < 0.05) with Se = 71, 32% Sp = 57.58% and accuracy = 74.2% (Table 3) . 
Discussion
Ascites accounted for 10.8% of ailments during our study period, and male dominance was superimposed on African data [7] [10]. The transudative character and average cellularity of less than 250 elements/mm 3 were consistent with previous studies on the continent [7] [10] [11] . Most of our patients had albuminemia < 28 g/l or 66.3% of cases with an average albumin of 24 g/l.
These results were also found in the study by Gnonko [11] and Sidibé [10] . On the other hand, they were far inferior to those of European literature where albuminemia varies between 30 -37 g/l [12] [13]. Okon [14] pointed out in a similar study that severe malnutrition in cirrhotic patients was responsible for hypoalbuminemia. Our study indicated that the most common causes of ascites were viral post-hepatitis cirrhosis (74%), HCC (16.6%) and peritoneal tuberculosis (13.7%) in accordance with data from African studies [7] [10]
[11]. In Europe, etiologies were dominated by alcoholic cirrhosis and HCC
[15] [16] . The low gradient (SAAG < 1.1 g/dl) predominated in our study as in that of Gnonko [11] . These results were contrary to those of European and Asian studies [15] [16] in which upper SAAG predominated. According to Okon and that by using the higher threshold value of SAAG at 1.25 g/dl, knowledge of the mechanism of occurrence of ascites was better with a sensitivity and specificity respectively of 99.2% and 95.10% and a diagnostic accuracy estimated at 97.65%.
Our results showed a significant link (p < 0.05) between SAAG and the mechanism of ascites occurring similar to those in the literature [15] [17] [19] . But with SAAG and ascites related to PHT, our data was different. At a cut-off of 1.5 g/dl of SAAG, ascites was related to PHT but with a relatively low diagnostic performance (44%). More than half of the patients in our study with low SAAG had PHT-related ascites. Torres et al. reported that 56% of alcoholic cirrhotic patients, 16% of those with HCC, 12% of those with non-alcoholic cirrhosis had ascites due to PHT and related to high SAAG. They also indicated, in the same study, that in cases of low SAAG, etiologies were represented by peritoneal tuberculosis in 50% of cases and peritoneal carcinomatosis in 33.3% of cases [16] . Other authors, however, noted that all cirrhotic patients had SAAG ≥ 1.1 g/dl [15] [17] [19] . In our study, there was a positive correlation between post-hepatitic cirrhosis and a transudative ascites fluid, between peritoneal tuberculosis, ovarian tumor, and the exudative fluidity of ascites fluid according to literature data [17] [20] . Regarding the diagnosis of post-hepatitis cirrhosis by SAAG, the area under the ROC curve (AUC) was 0.69. With the SAAG cut-off value of 1.1 g/dl, the sensitivity and specificity were respectively 37% and 87% with a diagnostic efficiency of 50.3%. At a rate of SAAG ≥ 1.5 g/dl sensitivity increased to 27% and an improvement in the specificity was observed at 91%, but the diagnostic performance was very low estimated at 44%. By against the cut-off value of 0.58 g/dl, the sensitivity and specificity were better 53% and 79% respectively. At this cut-off, the SAAG confirmed the diagnosis of cirrhosis in 60% of cases. These results were contrary to those in the literature which indicated that cirrhosis was diagnosed at SAAG ≥ 1.1 g/dl with sensitivity and specificity greater than 90% [17] [18] [19] . The SAAG as a diagnostic tool for peritoneal tuberculosis, the area under the ROC curve (AUROC) was 0.91 testifying to a fairly good diagnostic performance of SAAG in etiological research of ascites of peritoneal tuberculosis. For the threshold value of 1.1 g/dl, the SAAG predicted peritoneal tuberculosis with a sensitivity of 100% but a low diagnostic specificity and efficiency respectively 36% and 45%. More than half of the patients could not be diagnosed by considering this threshold. For a cut-off value of −1.24 g/dl, the diagnostic performance of SAAG was better at 89% (Se = 96%, Sp = 86%). Mahassadi et al. In a similar study conducted at the Yopougon University Hospital Center in 2008, had a diagnostic efficiency of 60% for a threshold of 0.87 g/dl of SAAG (Se = 96%, Sp = 42%) [13] . Considering a lower threshold, there was better diagnostic performance of SAAG in the diagnosis of peritoneal tuberculosis due to the factors of undernutrition and ascites fluid infection. In this study, SAAG performed less well than proteins in the diagnosis of cirrhosis, but the diagnostic performance of SAAG and ascites proteins for the diagnosis of tuberculosis was similar and fairly good in view of the respective ROC curves with values respective thresholds of 43 g/l and −1.24. In our study, lymphocytosis alone was not a good diagnostic test for peritoneal tuberculosis as shown by the area under the ROC curve. These two parameters were far superior to lymphocytosis for the diagnosis of tuberculosis. These results were also reported by Mahassadi, who recommended combined tests (SAAG + liquid ascites + lymphocytosis) for the diagnosis of tuberculosis in the absence of confirmatory histological examination [13] . In this study SAAG was an excellent marker for the etiological diagnosis of ascites compared to ascites protein concentration as proved by some authors [17] [18] [19] [20].
Conclusion
The SAAG contribution to the diagnosis of peritoneal tuberculosis was excellent 
